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Introduction

26
In the past decades, accumulating evidences indicated chronic sleep disorders 27 represent a risk factor affecting metabolic health. Inappropriate sleep duration had been 28 proved to be associated with many adverse health outcomes, such as diabetes 1 contribute to the decline of kidney function, which is closely tied to the vascular system, 32 also an important, independent risk factor for cardiovascular disease. Both extremely 33 short 11,12 and long 13 sleep duration and poor sleep quality 14,26 were reported to be related 34 to higher urine albumin-to-creatinine ratio(UACR), which is a sensitive indicator for 35 microalbuminuria or early stage of kidney damage, among US and Japanese population.
36
In addition, short sleep duration was associated with higher odds of inadequate reported inappropriate sleep duration contributes to glomerular hyperfiltration 13, [26] [27] [28] . 43 This difference in outcomes can be attributed not only to differences in race, age, social 44 work stress, health and economic status of the participants, but also to the fact that in 45 the progression of CKD, healthy individuals tend to have glomerular hyperfiltration 46 initially, followed by increased risk for renal injury, leading to a decrease in filtration 47 rate and accelerating development of CKD. Such a pathophysiological progression 48 occurs in the context of type 1 diabetes and hypertension, as well as increasing stages 49 of pre-diabetes and pre-hypertension [29] [30] [31] . Therefore, to provide further evidence of the 50 contribution of sleep duration in the progression of renal function decline, a multi-51 center studies with sufficient participants with diverse health conditions will be required.
52
Therefore, we conducted this study to determine whether the relationship between 53 UACR and sleep duration exists among Chinese provinces and cities, and to verify 54 whether different health conditions have an interactive effect on this relationship.
55
Methods
56
Study subjects: A total of 33,850 participants from 8 regional centers include in the 
76
Urinary albumin-creatinine ratio (UACR) measurement and data processing：Urine 77 samples were collected in the morning for the UACR measurement. According to the 78 quartile division, among which centre the subjects belonged in the logistic regression, 79 the UACR data were divided into the under 25% group, the 25%-50% group, the 50%-80 75% group, and the over 75% group. Higher UACR level was defined as subjects 81 belonged to the over 75% group. Microalbuminuria was defined as UACR>=30 mg/g. were drawn in the morning after subjects had fasted 8 hours the previous night.
94
Participants without a history of diabetes underwent a 75-g oral glucose tolerance test, transformed using the natural log in the analyses due to their skewed distribution.
115
Results
116
A total of 33,850 participants, including 11,198 males and 22,652 females were 117 included in the analysis. The mean age of the total population was 58.1±9.3 years; self-118 reported total sleep duration was 8.1±1.2 h, and daytime napping duration was 0.3±0.6 119 h; median of UACR was 9.4 mg/g; mean eGFR was 93.9±19.1 ml/min.
120
General characteristics of the participants in this study according to different 121 categories of total sleep duration are shown in Table 1 . Compared with those who slept 122 7-8 h per day, participants who slept shorter or longer were more likely to be older and 123 to have higher TG, PBG and UACR value, as well as higher proportion of diabetes, hypertension, hyperfiltration, micoalbuminuria and high UACR level.
Those with sleep duration longer than 9 h were more likely to be obesity and to have lower eGFR level and less physic exercise, however, their CHOL and LDL levels were lower compared to the reference. Reverse results were observed in the short sleep duration groups. Furthermore, no significant difference in blood pressure was observed across all sleep categories. Although there were statistical differences in drinking and smoking habits across the groups, no significant increase or decrease or U-shaped relationship between sleep duration and drinking or smoking was observed. Table 2 summarizes the participants' characteristics by daytime napping. Napping habit was reported by 7,001 of 11,198 men (62.5%) and 15,456 of 22,652 women (68.2%). Those who took naps seem to more likely to be women, which is converse to previous study 27 . Individuals who took naps were more likely to be regular drinkers, smokers and to have less physic exercise, naturally, they also have higher BMI and TG values and were more likely to have metabolic disease like obesity, hypertension, especially diabetes. Interestingly, napping seems to be a protective factor for hypercholesterolemia for the negative association between nap duration and CHOL, HDL. This result is consistent to the relationship between total sleep duration and CHOL, HDL. Nap habit also contributes to the kidney function decline. Participants took naps had higher prevalence of microalbuminuria, CKD and hyperfiltration, and their UACR values were significant higher.
We further focus on the association between sleep duration and several health outcomes, including microalbuminuria, high UACR level, CKD, hyperfiltration, According to the daytime napping categories, we found daytime napping duration is a risk factor for microalbuminuria and diabetes independent of confounders.
Compared to subjects did not nap, the ORs of (0， 1]h/day, (1， 1.5]h/day and >1.5h/day for microalbuminuria were 1.477 (1.370-1.591, p<0.001 Figure 1B, 1D) .
To further investigate relationship between total or daytime sleep duration and eGFR, CKD and hyperfiltration, we divided participants into eGFR>=90 ml/min group and eGFR<90 ml/min group. As we all known, in the progression of CKD, healthy individuals tended to have glomerular hyperfiltration initially, followed by increased risk for renal injury, leading to decrease in filtration rate and accelerating development of CKD. Thus we speculate eGFR level should be positively associated with inappropriate sleep duration among subjects with normal eGFR, while negatively associated with inappropriate sleep duration among subjects with lower eGFR. The results confirmed our conjecture. eGFR value was U-shaped associated with sleep duration among normal eGFR group (Figure 2A explained by few of our participants had eGFR<90 ml/min.
129
We noticed that daytime napping has a positive effect on the risk for hyperfiltration 130 among eGFR>=90 ml/min group in model 1 and model 2 (Table 4, Figure 2D ).
131
However, after fully adjustment, the statistical significance disappear, suggesting 132 daytime napping affects the occurrence of hyperfiltration by influencing confounding 133 factors such as blood glucose, BMI and blood lipid. It shall be supported by our 134 previous finding that napping significantly increased the risk of diabetes (Table 3) . At last, we investigated the interactions of several confounders, which was 177 commonly considered to be the main risk factor for microalbuminuria, including blood 178 pressure, blood glucose and BMI, the results are shown at Table 5 . We found long sleep 179 duration is a statistically significant independent risk factor for microalbuminuria 180 among subjects with >100 mmHg SBP and <90 mmHg DBP, but not among subjects 181 with <=100 mmHg SBP or >=90 mmHg DBP. This may be due to the fact that blood 182 pressure is the main factor affecting urinary protein, and the effect of sleep duration on 183 urinary protein is insignificant for subjects with extremely poor or excellent blood However, a US study of 4,238 participants from Nurses' Health Study (NHS) reported 213 short sleep duration was prospectively associated with faster decline in kidney function 214 among a healthy general population 11 . An explanation for that is NHS study was based 215 on subjects whose jobs were nurse, which is often be high-intensity workers and shift 216 workers. A Japanese study suggested that inappropriate sleep duration was more likely 217 to affect kidney health and raise the risk of early stage kidney disease for shift workers 34 .
218
Indeed, the participants of NHS study had a lower mean eGFR (88.3±25.0) than our 
267
The major strength of our study is large sample of the general population from the interval between last meal and sleep were not available, which may affect UACR.
281
Forth, UACR levels were determined by a single measurement, but detection methods 282 of the 8 centres were different; hence, we set several outcomes, and the values of 283 UACR were divided according to the quartile division in the centre to which the 284 subject belonged, to estimate UACR level in logistic regression.
285
In summary, the goal of our study is demonstrating the relationship between sleep 286 duration, daytime napping, UACR and eGFR in middle-aged apparently healthy 287 Chinese population. We provided an explanation for the current epidemiological 
